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AMS ADVANTAGE ® 3
Application Development

Basic Immersion Course with Hands-on 
Sessions
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Objectives for the Week

• Provide introduction to the AMS ADVANTAGE ® 3 application 
development environment

• Review development phases with emphasis on the ADVANTAGE 
Studio

• Focus on business rules development, maintenance using the 
ADVANTAGE Studio and custom codes

You won’t be fluent in a week… like anything else, that will take 
practice and patience
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This Week’s Agenda
• Day 1

– Overview of Versata
– Detailed tour of the development environment
– Walk through of business objects

• Day 2
– Development and Deployment of business objects
– Database script generation
– VLS Console explanation

• Day 3
– Development and Deployment of applications (HTML generation)
– Directory structure review
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Introductions

• Name
• Project
• Current Knowledge
• Class Expectations
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AMS ADVANTAGE ® 3 
Application Development

Day 1: Introduction to Application 
Development in AMS ADVANTAGE ® 3 

Using the ADVANTAGE Studio
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Objectives for the Day

• Gain a general working knowledge of the development 
studio

• Gain an understanding of the repository directory 
structure

• Learn how to build and compile code in the  
development Studio

• Learn how to deploy to the application server
• Learn how to deploy to the database server
• Use the ADVANTAGE Studio to create a Business 

Object
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Today’s Agenda
Morning

Introduction to AMS ADVANTAGE ® 3 
Development
ADVANTAGE Repository
Data Objects and Query Objects
Development Studio

Afternoon
Directory Structure
Data Object/Database deployment
Question and answer
Recap
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AMS ADVANTAGE ® 3 Development 
Overview

AMS ADVANTAGE ® 3 
Application Development
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Development Cycle Overview

• Requirements/Design
– Define data model and business rules

• Develop
– ADVANTAGE Studio

• Create/modify business objects
• Create HTML pages

• Deploy
– Move Objects and Pages from ADVANTAGE Studio to 

ADVANTAGE Application
– Compile and deploy 100% Java business objects within 

the business logic server environment
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ADVANTAGE Development Studio

• ADVANTAGE Development Studio is the primary 
development tool used

• Provides an easy to use GUI to define basic Data 
Object structures and rules

• Produces XML that can be modified and built into Java 
code

• Compiles Java code to Class files
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Versata in the Application
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Versata in the Application
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Versata in the Application
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Versata in the Application
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Data Objects

• Use XML to define database structure
• Defines the physical data structures
• Typically maps to database tables
• Contains defined rules
• Could be related to other data objects
• Consists of attributes

– Similar to database columns or data elements
– Defines a certain data type (e.g., number, date)
– Rules can be assigned
– Could be “persistent”: physically stored
– Could be “non-persistent”: calculated/derived
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Query Objects

• Represents a SQL query to be executed at run time
• Similar to Data Objects, contains attributes

– Columns queries will read or write to (the Query Object is 
misleading)

– Potentially from multiple data objects
– Persistent and non-persistent
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A Peek At the ADVANTAGE Studio:
Data Objects and Business Rules
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Data Object Properties

• Different types of rules can be defined
– Attributes

• Derivations
• Validations
• Presentation

– Relationships
• Referential integrity

– Constraints
– Actions/events
– Properties

• Keys/Indexes
• Rules are stored in an XML-based repository

Slide Handout
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A Peek At the ADVANTAGE Studio:
Data Objects and Business Rules
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It’s all in the Rules

• Rapid development of business rules without traditional 
coding (no COBOL, no C)
– Java may be needed in special cases

• Java is generated from XML through business rules 
during build/rebuild

• Visual development of rules through the ADVANTAGE 
Development Studio
– Based on Versata Studio, which is embedded into AMS 

ADVANTAGE ® 3 
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Typical Application Developer’s Environment

Development
Database

Application Developer’s
Workstation

Development/Test
Server(s)

Windows NT Workstation
• ADVANTAGE Studio
• App Server Environment

WinNT Server, Unix, etc.
• Development/Test DBMS
• Version Management
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Application Components Are Developed, Maintained 
and Deployed from the ADVANTAGE Studio

Operational
RDBMS
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A Peek At the ADVANTAGE Studio:
Deployment Wizard
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ADVANTAGE Design Studio
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Break

AMS ADVANTAGE ® 3 
Application Development
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Development Studio

AMS ADVANTAGE ® 3 
Application Development
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Development Studio 

Explorer 
Area

Business Rules 
Designer

Application Designer

Code Editor

Design
Area

Message 
Area
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Repository Objects

Client Applications
• HTML Applications

Business Objects
• Data Objects
• Interface Files
• Other Files
• Query Objects
• XDA Connectors

Archetypes
• HTML Archetypes
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Repository Objects

4 Primary types of objects in ADVANTAGE
� Data Objects 
� Query Objects
� Pages (Includes documents, reference pages, activity 

folders)
� ‘OTHER FILES’ Java Programs
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Repository Subfolders

Objects are further 
broken down by 
type and subsystem.

AP – Accounts Payable

COA – Chart of Accounts

FA – Fixed Assets
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Business Objects – Data Objects

Data Objects

• Represents the structure of a physical data store

• Contains ‘attributes’ that will hold data about a data object

• Attributes are analogous to columns

• Attributes may be persistent (physically stored) or non-
persistent (calculated at run-time based on business logic)

•Grouped together by application
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Business Objects – Query Objects

Query Objects

• Represents an SQL query to be executed at 
runtime

• Used for joins of data objects 

• Contains ‘attributes’ that are from the joined data 
objects or are calculated at runtime
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Data Objects vs. Query Objects
• Similarities
• File Structure (5 primary files for every DO or QO)

– *.XML Source file – Master file
– *.BaseImpl.java Rebuilt file – Versata generated java 

code after (REBUILD)
– Note: Never manually modified

– *.Impl.java Source file – Custom java code
– *.BaseImpl.class Executable file created after 

BaseImpl.java (COMPILE) 
– *.Impl.class Executable file created after 

Impl.java (COMPILE)
• Differences
• A Data Object is a physical table in the database…while a Query 

Object is not stored in the database.  
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Additional file

• Versata also creates an additional *.java file (ex 
R_DEPT.java) – this file is NOT used
– Located in AMSADV3\devadvantage\local
– Informational java file produced by Versata
– Representation of Base + Impl
– No executable for this file used at runtime
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Data Object Actions

• Create
• Modify
• Rename
• Delete
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Creating a new Data Object

Right click on ‘Data 
Objects’ to add.  Follow 
instructions in Wizard.
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Creating a new Data Object

• Right-click on Data Objects, then New Data Object
• Fill in the screens on the Data Object wizard. When you 

click on the Finish button, you’re placed in the Business 
Rules Designer

• Use the Business Rules Designer to define the 
attributes. 

• New data objects in the Explorer area in alphabetical 
order. 
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Modifying Existing Data Objects

• Double-click on object to invoke the Business Rules 
Designer, OR open the data object’s XML file with a 
text editor and manipulate the code directly.
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Renaming Existing Data Objects

� Close the Business Rules Designer (even if it is on a 
different data object).

� Select the data object.
� Select the Edit menu, then Rename.
� In the resulting pop-up window, fill in the new name.

NOTE:  Use caution when renaming objects.  Doing so 
has major ramifications if this object is referenced by 
other objects.
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Deleting Data Objects

� Close the Business Rules Designer (even if it is on a 
different data object).

� Select the data object.
� Select the Edit menu, then Delete Attribute.
� In the Delete Attribute pop-up window, select Yes.
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•Abbreviation indicates object’s use
•Reference objects start with “R_”
•Query objects start with “Q_”

Naming Conventions – Business Objects

•Business word + class word

R_BUYR

BUYR_ID
BUYR_NM
MGR_ID
MGR_NM
TOT_PRCU

Attributes:

Business Objects:
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Naming Conventions Abbreviations

• AP – Accounts payable
• AR – Accounts receivable
• BS – Batch services
• CVL – coded values list
• GL – General ledger
• RA – Revenue accounting
• SC -- Security
• WF -- Workflow
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Naming Conventions Attributes
• The names should consist of a business word and a class word.  

The business word should represent the business concept or the 
subject area of the data.  The class word should identify the 
category or classification of the data.

• Example business words: ACCT (account), CUST (customer), 
EMPL (employee), TAXP (taxpayer).

• Example class words: DT (date), DY (day), FY (fiscal year), AMT 
(amount), CST (cost), PC (percentage), QTY (quantity), CD 
(code), CN (condition), FL (flag), ID (identifier), IND (indicator), 
NM (name), HDR (header), DB (database), LN (line)
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Data Objects and Query Objects

AMS ADVANTAGE ® 3 
Application Development
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Modifying a Data Object

Double click on Data Object to open up 
Business Rules Designer (BRD)

Right click in the Attribute area to 
add, rename or delete an attribute.

Characteristics of an attribute can 
be modified in the lower tabs
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Working with Attributes

• Business Rules
– Derivation 
– Validation 

and Data 
Type

– Presentation 

Add, Delete, Modify:

Rename and delete with caution.  Versata does not update references
to this attribute in constraints, actions, or custom code.
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Attributes: Derivation
� Sum: Sums up values of 
specified attribute on child 
data object  

� Count: Counts the 
number  children that meet 
specified criteria

� Parent Replicate: Value 
pulled from a field on a 
parent data object

� Formula: Calculated field 
on save

� Default: Calculated field 
on insert

� Cannot use methods 
except Time() and 
User()
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Attributes: Validation and Data Type

Field level 
Validation

Syntax Check

Attribute 
characteristics

Rules Builder
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Attributes: Presentation

Format can be 
selected from drop 
down list or typed in 
manually.

Defaults the attribute to 
display on any HTML 
page that defines the data 
object as its recordsource. 
This option should be set 
to false at this level.

Name to be 
displayed on page.
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Attributes: Extended

The Extended tab 
allows specific 
attribute properties 
to be set including:
- AllowMixedCase
- IS_SIG_ATTR

Anytime 
AllowMixedCase is 
set for an attribute 
that is Searchable, 
an UpperCase 
attribute must be 
defined (note 
derivation).
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DataObject - Constraints

Validation involving 1 or more
attributes on a 
DataObject

Accept when: Error is issued 
if condition is violated

Reject when: Error is issued 
if condition is met (more 
commonly used)

Where the error message or
Error code value should be 
entered
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DataObject - Conditional Action

Conditions are added that will
trigger the action logic to make
the action method call. 

Action executes the method 
specified.  That method has to 
exist in your data object java 
file, otherwise the generated 
code will not compile. More 
commonly used to update
other tables based on 
certain condition. 
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Primary Keys/Indexes

If you want to change an attribute that
is part of an index, you must remove the
index first

Indexes are used by the 
database for efficiently 
identifying, sorting, and 
searching the data objects.
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Primary Keys
To define a primary key:
• Open the data object that will be the parent in a relationship.
• Move to the Properties tab and then the Keys/Indexes tab.  
• Click on the Add button.  The Index Editor window appears.
• Enter the name of the index in the Index Name field.  The naming

convention for primary keys is “PRIM_KY.”
• Select the Primary checkbox.
• Using the arrow button, move the primary key attribute from the 

list in the left panel to the right panel.
• Repeat these steps for the data object that will be the child in the 

relationship.
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Class Hierarchy for Most Data Objects

AMSDataObject extends
Versata’s DataObject.  
Your data objects must
at least extend the 
AMSDataObject.

YourDataObjectImpl.java

AMSDataObject

DataObject

extends

extends
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Relationships

To change an attribute that Is 
used to define a relationship, the 
relationship must first be removed.

Relationships Support:

� Derivations – ways of 
calculating a field automatically 
based on a relationship (sums, 
counts, parent replicates)
� Picks – feature on pages that 
allow a choice of valid codes for 
a field
� Referential Integrity – Code 
generated to enforce existence 
of data (I.e. ‘Fund does not 
exist on the Fund table’)
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Enforced/Unenforced Relationships

To change an attribute that Is 
used to define a relationship, the 
relationship must first be removed.

Referential integrity rules 
preserve relationships 
between data objects.  
Relationships must be 
enforced if the 
relationship is to be used 
in rules.  Separate 
referential integrity rules 
can be enforced for 
parent updates, parent 
deletes, and child 
insert/updates.
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Adding a Relationship

• Select either the parent or the child object.
• Right click and select Add Relationship.
• Indicate whether this object is the parent or the child.
• Select the Add button.
• Select the key attributes to be mapped between these 

objects.  NOTE: The types must match.
• Repeat the above steps for the other object in the 

relationship.
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Relationships between Data Objects

Relationship: 
R_BUYR is the parent; 
R_DEPT is a child

Attributes

R_BUYR

BUYR_ID
BUYR_NM
MGR_ID
MGR_NM
TOT_PRCU

.

.

.

R_DEPT

DEPT_NM
DEPT_DSCR

.

.

.

BUYR_ID
BUYR_NM

If relationship is enforced, the 
R_BUYR record has to follow the 
referential integrity options chosen 
under “On Parent Update” and “On 
Parent Delete”,  R_DEPT has to 
follow the “On Child Insert/Update”
option choice.

Parent Replicates can be used from 
relationships.  

Persistent – data is physically 
stored on the table.
Maintained – data is updated on 
child table when parent is updated.
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Repository Files Created for Relationships

Repository

R_BUYR.xml

R_DEPT.xml

Versata creates an XML file for each relationship and modifies the 
information in the XML files for the parent and the child object. The 
relationship file is placed in the same dataobject subfolder as the 
parent.

R_BUYR

BUYR_ID
BUYR_NM
MGR_ID
MGR_NM
TOT_PRCU

.

.

.

R_DEPT

DEPT_NM
DEPT_DSCR

.

.

.

BUYR_ID
BUYR_NM

REL_R_BUYR-R_DEPT.xml

Parent Child
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Example of XML created for Relationships

<?xml version="1.0" encoding="iso-8859-1"?>
<!DOCTYPE Relationships SYSTEM "Relation.dtd">
<Relationships

DTDVersion="05.05.12">
<Relationship

IsEnforce="True"
OnParentUpdate="PreventIfChildren"
OnParentDelete="PreventIfChildren"
OnChildInsertOrUpdate="PreventIfNoParent"
CountAggregates="0"
CountReplicates="0"
ChildRoleName="R_BURs1"
ParentRoleName="R_DEPT34"
>
<AscendCaption><![CDATA[R_DEPT]]> </AscendCaption>
<DescendCaption><![CDATA[R_BUR(s)]]> </DescendCaption>
<ErrPreventInsertOrUpdateChild><![CDATA[%c:A761,v:Department,v:Department Table%]]> </ErrPreventInsertOrUpdateChild>
<ErrPreventDeleteParent><![CDATA[%c:A760,v:Bureau record%]]> </ErrPreventDeleteParent>
<ErrPreventUpdateParent><![CDATA[%c:A759,v:Department,v:Bureau record%]]> </ErrPreventUpdateParent>
<AttributePairs>

<AttributePair
ParentAttribute="DEPT_CD"
ChildAttribute="DEPT_CD"

/>
</AttributePairs>

</Relationship>
</Relationships>
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Development Directory Structure

AMS ADVANTAGE ® 3 
Application Development
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Objects versus Files

Files: 
Java files created by 
Versata for each data 
object during a build.  
View/Edit with the 
Code Editor or an 
External text editor.
* Double-clicking on a 
file will bring up the 
Versata code editor

Objects: 
View/Edit with the 
Business Rules 
Designer.
* Double-clicking on an 
object will bring up the 
Business Rules Designer
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Where are These Repository Files on 
My Computer?

The repository files are 
all within the 

AMSADV3\dev\advantage
directory on the drive 

where Versata is 
installed.

Data Objects are stored in the 
VLS/DataObjects directory under: 

AMSADV3\dev\advantage\Source\
VLS\DataObjects  
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Repository Consists of Different Types of Files

Under the Data Object 
directory, there will be 
an xml and java file for 
each business object.

Sometimes required setup data are 
stored for a data object in the 

repository.  If so, there will be a csv 
(comma separated values) file for that 

data object as well.  
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File Locations

• Do not have to memorize where the files are located
• Use Windows Explorer Search to find your files…search 

from ‘dev’ directory
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ADVANTAGE Supports a Central Repository that 
Contains All Application Information
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Central Repository - \\AMSADV3\dev\advantage\Source\Advantage.xml
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Development Environment

XML Team Development Manager

Source Code Control
PVCS, Source Safe

Developer 1Developer 1

XML 
Repository

Developer NDeveloper N

XML 
Repository

Developer 2Developer 2

XML 
Repository

Release Mgr.Release Mgr.

XML 
Repository
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Central Repository

• Advantage.xml contains the information on all data 
objects, relationships, query objects, and applications.

• Used to load objects into Versata studio.
• Can be modified manually or through the studio.
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Advantage.xml

• Contains the following items
– Listing of all the data objects in the repository
– Listing of all the relationships in the repository
– Listing of all the query objects in the repository
– Reference to the location of the custom html archetype 

folder
– Listing of other files (java files) within the repository
– Listing of the HTML application in the repository



71

Advantage.xml
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Break

AMS ADVANTAGE ® 3 
Application Development
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Building and Compiling Data Objects

AMS ADVANTAGE ® 3 
Application Development
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Rebuilding the Data/Query Object

First select the 
object and then 
choose ‘Rebuild 
Selected’ option 
from Build menu.

Message area
tells you 

when the action
is complete
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On the Files tab in the 
Studio, right-clicking on 
the file provides another 
way to get to the Rebuild 
and Compile options. 

Alternate Rebuild/Compile Menu
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Building Java Files from Data/Query Objects

R_BUYR.xml
R_DEPT.xml

.

.

.

Build/
Rebuild

\\AMSADV3\dev\advantage\Cache\VLS\DataObjects\Financial\<application>

\\AMSADV3\dev\advantage\Source\VLS\DataObjects\Financial\<Application>

BaseImpl

Java Files Base Implementation 
(BaseImpl) Files contain 
non-editable java code 
produced from the 
Business Rules 
Designer.

Implementation (Impl) 
Files contain custom java 
written by developer.

R_BUYRImpl.java
R_BUYRBaseImpl.java
R_DEPTImpl.java
R_DEPTBaseImpl.java

<object>Impl.java
<object>BaseImpl.java 

Impl

Where are these files stored on my computer?
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Compiling the Data/Query Object

First select the 
object and then 

choose  ‘Compile 
Selected’ option 
from Build menu.

Message area
tells you 

when the action
is complete.  If you 

have compile errors, 
they will show up 

here.
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Compiling the Data/Query Object

R_BUYRBaseImpl.java
R_BUYRImpl.java
R_DEPTBaseImpl.java
R_DEPTImpl.java Compile

Class Files

R_BUYRImpl.class
R_BUYRBaseImpl.class
R_DEPTImpl.class
R_DEPTBaseImpl.class

<object>Impl.class
<object>BaseImpl.class 

\\AMSADV3\dev\advantage\Lib\VLS\advantageClass files are stored in:
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Data Object and Database 
Deployment

AMS ADVANTAGE® 3 
Application Development
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Deployment Manager

Deployment manager 
has options for 

Database, VLS and 
Application 

deployment.

Open the 
Deployment 

Manager – one 
of two ways
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Deployment - VLS

What is a VLS deploy doing?
• Copying class files from
C:\AMSADV3\dev\advantage\Lib\VLS\advantage to 

C:\AMSAPPS\Versata\VlsComponents\Classes\advant
age.ear\advantage.jar\advantage

• Registers New DO & QO in VLS Console
– Newly registered objects require 2 actions:

• 1. Assign object to main Data Server
• 2. Grant permissions to object



82

Changes in 3.4

• The deploy directory structure has changed in 3.4
– From 

C:\AMSAPPS\Versata55_50\VlsComponents\Classes\adv
antage.ear 

– To 
C:\AMSAPPS\Versata56_51\config\mydomain\installedAp
ps\<cellname>\advantage.ear
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Versata Logic Server (VLS) Deployment

Select “None” for 
Rebuild and Compile 

(Developer should 
compile before 

deploying)

Versata Path
Restart WebSphere 
and Register Beans

This process will move 
class files into the 

application.  The server 
must be restarted 

before changes can be 
seen.
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Versata Logic Server (VLS) Deployment

The Versata Logic 
Server Deployment 
process copies compiled 
class files to application 
directory accessed by 
the VLS.

From – AMSADV3 
To - AMSAPPS
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Deploying Compiled Classes

After files have been compiled, move them 
From:
\\AMSADV3\dev\advantage\Lib\VLS\advantage
To:
\\AMSAPPS\VersataD\VlsComponents\Classes\advan
tage.ear\advantage
** Then bounce server to see changes **
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Directory Structure Recap

BaseImpl Files - \\AMSADV3\dev\advantage\Cache

- Impl Files
-XML Files
\\AMSADV3\dev\advantage\Source\VLS\DataObjects\
Financial\<Application>

Class Files \\AMSADV3\dev\advantage\Lib\VLS\advantage
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Deploying to the Database

This process will 
generate SQL that will 
be loaded to database 
(Oracle/DB2 etc.) to 

create or modify tables

When? Database deployment 
needs to be done when a change 

to a data object affects the 
physical layout of the table

• New data object
• New attribute
• Deleted attribute
• Changed data type of attribute
• Change the requirement of an 
attribute
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Deployment - Database
What is a Database deploy 

doing?
• Generating SQL Script that 

must then be executed to 
change the Database. 
Although the Studio can 
deploy directly to the DBMS, 
it is recommended that you 
generate the script.                                            



89

Deploying to the Database (continued)

Choose Database 
(Oracle)

Do not select ‘Auto-
select Data Objects’

Choose your data 
object(s) to deploy



90

Deploying to the Database (continued)

Generate Scripts for 
DDL.  This will cause 

an SQL file to be 
generated.

GRANT ALL 
Permissions

Do not enforce 
Referential Integrity at 
the database level (this 

is done through the 
application)

Drop and recreate the 
data model. 

Do not generate 
Quoted Identifiers

Click ‘Next’ to after 
setting the correct 
options on each step
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Deploying to the Database (continued)

Click Finish

You should receive a 
message saying your 

table will be dropped and 
recreated.

Click Deploy

You should receive this message 
letting you know the generation 
of the scripts was successful.  

Click ‘OK’ and then go find those 
scripts…
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Running Database scripts

• After generating DDl.sql and RuleDDl.sql need to run 
them against the database.

• SQL+ can be used
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Deploying to the Database (continued)

In the advantage_ORACLE_SCRIPTS 
directory, you should find the DDL.sql 
and RuleDDL.sql files.  These contain 

sql commands that need to be executed 
on the database.

SQL commands can be executed against the 
database using: 

• SQLPlus
• Dbsurfer
• Another database tool
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VLS Console

After a VLS and Database Deploy of a new Data Object, it is 
necessary to do some configuration in the VLS Console.

VLS Console icon in 
the Versata Studio

Logon Screen, press OK.

Note: VLS must be 
running to open 

Console.
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Registering New Objects in ADVANTAGE

Right click on Data Server under 
Administration/DataServers,

Select “Assign objects”

Select new Object not 
assigned, add them to Data 

Server, then save.

New ObjectsAssign Object to the configured Data Server.  
If more than one server is listed, the 

configured server contains connection 
properties, the unconfigured server does not.
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Assign Privileges to New Objects

Once a new 
Object is 
registered with the 
VLS, access rights 
must now be 
assigned.

Privileges can be assigned 
under 

Administration\Roles\Public

Business Objects Tab

Click “Grant All” for Read, 
Create, Update and Delete.  
Or select new object from 
the list and check rights 

manually.
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VLS Console Data Server Properties

Data Servers, 
multiple can be listed.

Data Server Properties

Important properties:
Type, Login, Password, Host, 

Schema, and SID.

Once configured, the 
connection to the database 

can be easily tested.
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Stop and Start Websphere

In order for the changes to 
take place, the server must 

be restarted.  Click the 
green light in the Versata 

toolbar.
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Bouncing the VLS Console

To start and stop the VLS Console outside the studio:
Start Menu – Program Files - Versata Logic Suite 5.5 - WebSphere Edition

This has a shortcut that will allow you to restart the server, as well as a 
shortcut to the VLS Console.

Clicking “Start IBM WebSphere 
Application Server” will run a  script to 
stop the server, then restart it.
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Deployment Review – 3 Types

3 Types of Deployment
• Database Deployment

– New Data Objects (tables)
– Changes to physical layout of existing Data Objects (e.g. adding

‘persistent’ fields, changing field lengths, field types.
– Generates SQL Scripts

• VLS Deployment
– New Data Objects or Query Objects
– Changes to existing Data Objects or Query Objects

• Client Deployment
– New pages
– Changes to existing pages.
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Hands-on Familiarization Session
(End User’s Perspective)

AMS ADVANTAGE ® 3 
Application Development
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ADVANTAGE Application Software is Automatically 
Deployed From the Repository (recap)

�������������	

�����

=+
Business Objects

+
Business Rules

1.
Design Business Objects 
& Business Rules in the 
Design Studio 
(Optionally add custom 
Java code as necessary)

2.
Compile Objects 
and Rules into 
Java classes

3.
Deploy Java classes to 
VLS

Rules
Compiler

Deployment
Wizard
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Database Deployment Process

DDL Statements

=+
Business Objects

+
Business Rules

������������
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������������������

Generate

Update
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Configuration and Customization (recap)

• Setup and configuration
• ADVANTAGE Studio

– Define data model and business rules
– Create/modify business objects
– Code business rules at an abstract level

• Code by exception: Some Java in special cases
– Deploy 

– Generate DDL and deploy to the database
– Compile and deploy 100% Java business objects 

within the business logic server environment 
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Typical Development Path

� Reserve files in CM tool 
(Checkout/Lock)

� Create/Update Business Objects

� Build/rebuild java code

� Add custom code to generated 
java file

� Compile

� Deploy to Versata Logic Server 
(VLS)

� Deploy to Database

�Create/update application pages

� Build/rebuild java and html

� Apply/reapply custom html if 
necessary

� Add/update custom java code if 
necessary

� Compile

� Deploy to the Client

� Start web server

� Start application server

� Test/Debug

� Check in updated files into CM tool
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Questions!



107

Break

AMS ADVANTAGE ® 3 
Application Development
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Development Tools

AMS ADVANTAGE ® 3 
Application Development
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PVCS
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DB Surfer

DB Surfer is a tool that allows users to directly look at a 
database without knowing specific Oracle or SQL 
commands.  It connects to a specified database and 
lists the tables that make up the database.  Users can 
then look at each table to see the data.
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DB Surfer – Running SQL Statements

DB Surfer can also execute SQL statements against the 
database.  This can be very beneficial when debugging.  
The SQL statements can be taken from the VLS console 
and pasted into DB Surfer to get the exact records 
returned.

�������������
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DB Surfer – Data Pipe

DB Surfer also has the ability to 
copy whole tables from one 
database to another.  This is very 
helpful when setting up data.

������
����

����	���	
�
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��
�������
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Beyond Compare

Beyond Compare is a utility for comparing things. Things like text files, 
folders, zip archives, FTP sites, etc. Use it to manage source code, keep 
folders in sync and compare program output.
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Beyond Compare

To compare files or folders, right click on the first object and select “Select Left 
Side to Compare”.  Right click on the second object and select “Compare to 
<Object>”.  This will bring up a new window with the differences.
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Hands-on Exercises

• Exercise 1
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AMS ADVANTAGE ® 3 
Application Development

Day 2: Creating HTML Pages in the 
ADVANTAGE Studio
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Objectives for the Day

• Understand Standardized Data Objects
• Understand how Objects get incorporated into the 

ADVANTAGE application
• Gain a working knowledge of the files and directory 

structure for HTML Applications
• Learn how to create a new HTML page in the 

development Studio
• Learn how to deploy new HTML pages
• Use the Versata Studio to create an HTML page and 

register it with the application
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Today’s Agenda

Morning 
Review
Standardized Data Objects
Introduction to HTML Applications
HTML Application Directory Structure and Files
Building HTML client applications
Deploying HTML client applications

Afternoon 
Recap with questions and answers
Self-paced exercises
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Development Studio 

Explorer 
Area

Business Rules 
Designer

Application Designer

Code Editor

Design
Area

Message 
Area
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Repository Objects

4 Primary types of objects in ADVANTAGE
� Data Objects 
� Query Objects
� Pages (Includes documents, reference pages, activity 

folders)
� ‘OTHER FILES’ Java Programs
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Advantage.xml
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Rebuilding the Data/Query Object

First select the 
object and then 
choose ‘Rebuild 
Selected’ option 
from Build menu.

Message area
tells you 

when the action
is complete
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Building Java Files from Data/Query Objects

R_BUYR.xml
R_DEPT.xml

.

.

.

Build/
Rebuild

\\AMSADV3\dev\advantage\Cache\VLS\DataObjects\Financial\<application>

\\AMSADV3\dev\advantage\Source\VLS\DataObjects\Financial\<Application>

BaseImpl

Java Files Base Implementation 
(BaseImpl) Files contain 
non-editable java code 
produced from the 
Business Rules 
Designer.

Implementation (Impl) 
Files contain custom java 
written by developer.

R_BUYRImpl.java
R_BUYRBaseImpl.java
R_DEPTImpl.java
R_DEPTBaseImpl.java

<object>Impl.java
<object>BaseImpl.java 

Impl

Where are these files stored on my computer?
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Compiling the Data/Query Object

R_BUYRBaseImpl.java
R_BUYRImpl.java
R_DEPTBaseImpl.java
R_DEPTImpl.java Compile

Class Files

R_BUYRImpl.class
R_BUYRBaseImpl.class
R_DEPTImpl.class
R_DEPTBaseImpl.class

<object>Impl.class
<object>BaseImpl.class 

\\AMSADV3\dev\advantage\Lib\VLS\advantageClass files are stored in:
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Deployment Manager

Deployment manager 
has options for 

Database, VLS and 
Application 

deployment.

Open the 
Deployment 

Manager – one 
of two ways
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Deployment Review – 3 Types

3 Types of Deployment
• Database Deployment

– New Data Objects (tables)
– Changes to physical layout of existing Data Objects (e.g. adding

‘persistent’ fields, changing field lengths, field types.
– Generates SQL Scripts

• VLS Deployment
– New Data Objects or Query Objects
– Changes to existing Data Objects or Query Objects

• Client Deployment
– New pages
– Changes to existing pages.
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Deployment - VLS

What is a VLS deploy doing?
• Copying class files from
C:\AMSADV3\dev\advantage\Lib\VLS\advantage to 

C:\AMSAPPS\Versata\VlsComponents\Classes\advant
age.ear\advantage.jar\advantage

• Registers New DO & QO in VLS Console
– Newly registered objects require 2 actions:

• 1. Assign object to main Data Server
• 2. Grant permissions to object
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Deployment 

If you get the error below – it means you haven’t started your App Server.  
*** Make sure you start it from the Versata folder
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Directory Structure Recap

BaseImpl Files - \\AMSADV3\dev\advantage\Cache

- Impl Files
-XML Files
\\AMSADV3\dev\advantage\Source\VLS\DataObjects\
Financial\<Application>

Class Files \\AMSADV3\dev\advantage\Lib\VLS\advantage
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Deploying to the Database

This process will 
generate SQL that will 
be loaded to database 
(Oracle/DB2 etc.) to 

create or modify tables

When? Database deployment 
needs to be done when a change 

to a data object affects the 
physical layout of the table

• New data object
• New attribute
• Deleted attribute
• Changed data type of attribute
• Change the requirement of an 
attribute
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Deploying to the Database (continued)

In the advantage_ORACLE_SCRIPTS 
directory, you should find the DDL.sql 
and RuleDDL.sql files.  These contain 

sql commands that need to be executed 
on the database.

SQL commands can be executed against the 
database using: 

• SQLPlus
• Dbsurfer
• Another database tool
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VLS Console

After a VLS and Database Deploy of a new Data Object, it is 
necessary to do some configuration in the VLS Console.

VLS Console icon in 
the Versata Studio

Logon Screen, press OK.

Note: Websphere must 
be running to open 

Console.
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Assign Privileges to New Objects

Once a new 
Object is 
registered with the 
VLS, access rights 
must now be 
assigned.

Privileges can be assigned 
under 

Administration\Roles\Public

Business Objects Tab

Click “Grant All” for Read, 
Create, Update and Delete.  
Or select new object from 
the list and check rights 

manually.
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Stop and Start Websphere

In order for the changes to 
take place, the server must 

be restarted.  Click the 
green light in the Versata 

toolbar.
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Standardized Data Objects

AMS ADVANTAGE ® 3 
Application Development
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Coded Values List (CVL) Data Object

A table that list a ‘stored value’ and a ‘displayed value’ for an attribute, usually the 
list is static, such as a Vendor’s Active Status. 
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Using a Coded Values List (CVL)

� Assign a CVL to a field on another 
data object so that field will be 
validated against the CVL’s values 
� Data for the CVL can be entered 
here in the BRD
� This data will be stored as a CSV 
(comma separated values) file for 
the CVL data object
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Building HTML Client Applications

AMS ADVANTAGE ® 3 
Application Development
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Introduction to HTML Pages

• HTML pages are used 
to display Business 
Object data inside the 
application.

• Business rules are 
enforced by user 
actions performed 
online.
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Development Studio 

Business Rules 
Designer

Application Designer

Code Editor

Design
Area

Message 
Area

HTML
Applications
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Naming Conventions – Application Objects

Documents: 
f<Doc Name>

Reference Tables: 
p<Object Name>_Generic
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Archetypes

Archetypes: 
Templates 

used in 
generation of 

HTML Most commonly used 
archetypes:
• Pages (Forms)
• Record Sources
• Columns (Attributes)

Archetypes are provided by Infrastructure
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Common Page Archetypes

���������	���
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Common Page Archetypes

���������	���
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Creating a New Page

AMS ADVANTAGE ® 3 
Application Development
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Creating a Page: Studio Wizard

New Page Wizard

1. Select the main data source and page type
2. Select the display style (archetype)
3. Select the page style (archetype)

Application Designer

New page appears
in Application Designer 

Right click, then 
“Add Page”
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Creating a Page: Studio Wizard

• Three main steps:
– selecting the main data source and page type
– selecting the display style archetype
– selecting the page style archetype and choosing the 

page’s name.
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Choose Your Record Source

Select Record Source 
for page

This should be your 
Data Object or Query 

Object
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Record Source Archetype
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Page Level Archetype
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Creating Pick Objects

# � �	� ��� ���# ������
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Finishing Up

(������� ����	��������� �	��������
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Break

AMS ADVANTAGE ® 3 
Application Development
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Modifying a Page

AMS ADVANTAGE ® 3 
Application Development
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ADVANTAGE Page Layout

Grid

Scalar

Page Actions

Tab 1

Expand/
Collapse All

Pick List

Page Title

Sortable Field

CVL

Note the 
different 
attribute 

archetypes.

Search Window
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Client Application Objects

Applications

Pages
Record Source

Pick

Transition* Clicking on the Plus sign 

opens an application
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Page Properties

Page Name

Archetype
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Record Sources
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Record Source Properties - Main

, $ ���
�
���	� �����
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Record Source Properties - Attributes
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Common Attribute Archetypes

PickChoice

AMSUpperCaseTextBox – used for _UP (uppercase) fields which must be on the 
page to be able to search.  This archetype makes field invisible to user, but still 
allows searching.

DisplayOnlyText2

DisplayOnlyTextNoLabel

CheckBox

ComboBox

AMSDateChoiceCalendar

TextBoxMemo
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Record Source Properties – HTML Object

��� �����$ ���
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- Allow Delete, Insert, Update fields correspond to 
those displayed on the page.
- Fetched Block Row Count is the number of records 
to fetched from the database, default is 16.
- Max Grid row count is the number of rows to display 
in the grid, default is 5
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Adding RecordSources to a Page

Wizard
� � ��

���� �	� �
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Adding RecordSources to a Page

Wizard

# ������� �������� �7
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Transitions
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Adding Transitions to a Page

Wizard

� � ��
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Pick Lists
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Pick Lists
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Pick Properties

Opening an Existing Pick’s Properties Sheet:
1. Select the component and right-click.  
2. Select Properties from the pop-up menu.
3. Make your changes in the Properties sheet.  
4. Close the Properties sheet.
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Pick Properties

Changes you can make to Picks through the 
Properties Sheet:

• Data source
• Page for the pick
• Filtering and sorting options
• Attributes to be displayed
• Class name
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Rebuilding Pages
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Changing Page Properties

1. Select the page and right-click.  
2. Select Properties from the the pop-up menu.
3. Make your changes in the Properties sheet.  For 

example, to rename the page, enter a new name in the 
Name field.

4. Close the Properties sheet.

NOTE: You can also make your changes directly in the page’s XML file.
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Deleting a Page

• Select the page and right-click.  
• Select Delete Page from pop-up menu.  Versata Studio 

will display a warning pop-up.  Click Yes.
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Versata HTML Editor
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Compiling Applications
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Application File Structure

Application files are 
stored in the ClientApps 

folder.

For each page there is a 
html, xml and java file.

The page java file can 
contain any custom logic 

code for the page, as 
well as comments 

describing any HTML 
customizations on the 

HTML page.

\\AMSADV3\dev\advantage\Source\ClientApps\HTMLApps\<application>\
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Pages – File Structure
A page is what is represented to the end user.
• File Structure (6 primary files for every page) 

– *.XML Source file – Master file
– *Base.java Rebuilt file – Versata generated java 

based on XML (REBUILD)
Note: Never manually modified

– *.java Source file – Custom java code
– *Base.class Executable file created after 

*Base.java (COMPILE) 
– *.class Executable file created after 

*.java (COMPILE)
– *.htm Source/Rebuilt/Executable file

Note: All HTM Customizations are lost 
when page layout is rebuilt
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Page Types

� Types of pages
� Documents Prefix = f*   (e.g. fENRL)
� Activity Folders Prefix = af* (e.g. afPE) 

(HRM)
� Reference Pages Prefix = p*  (e.g. 

pR_SC_EFF_USER)

� All pages reside in a Client Application 
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Repository Files Created for Pages

Page1

Page2

Page3

Application Repository

<application-name>.xml

<page1-name>.xml

<page1-name>
<page2-name>
<page3-name>

Versata creates/updates an XML file for 
each page and modifies the information 
in the application’s XML file.

<page2-name>.xml
<page3-name>.xml
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How Settings in Business Objects Affect HTML 
Pages

R_BUYR

BUYR_ID
BUYR_NM
MGR_ID
MGR_NM
TOT_PRCU

.

.

.

Prevent User Updates

Business Rules Designer

Layout by Default       

Caption:

Buyer Name

Buyer Name:

Manager ID:

Manager Name:

Buyer-ABC

HTML Page

Makes default archetype read-only.

Tells Versata to place the field on the page
the first time the page is generated.

Controls the text label for field on the page.
If blank, the attribute name is displayed

Business Object

This checkbox defaults to “on”.

Order of attributes in 
Business Rules Designer

1
2
3
4
5

Controls the order in which the 
attributes appear on the page.
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Deployment to the Client

Copies class and 
HTML files to a 

directory accessed 
by the Versata 

Logic Server and 
Web Server
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Deployment to the Client

Verify VLS 
install directory
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Deployment to the Client

Select Files to 
Copy
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Deployment to the Client

Make sure to copy 
the .class and .htm 

files!
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Deployment to the Client

Specify VERSATA for 
AppServer and advantage 

for the WebApp

Check overwrite existing 
files on the Server.

Check restart server, 
or restart manually.
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Deployment to the Client

The Versata Deployment 
copies compiled classes  
and HTML files from the 
AMSADV3 directory to the 
AMSAPPS directory.
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HTML Client Can Be Automatically Deployed 
(recap)

Page Definition Wizard

Generate Customize 
HTML

Archetypes

������������

HTML Pages 
& Servlets

Deployment
Wizard
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Register a New Page in the Application

Login to the 
application as ‘sa’.  

The password is 
‘advantage’

Click on the ‘Edit 
Application 

Pages’ business 
function
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Register a New Page in the Application

Add a unique page code 
(only 8 characters) 

Choose a Category 
(functional area)

Choose the type of 
page (usually 

Reference Table)

Enter a Description 
for page

Enter the Client 
Application where 

your page exists (this 
must be exact!)

Now finally enter the 
name of your page 

(this must be exact!)

You could 
select an 
Order By 

clause here!

Select Mode that you 
want your page to 

open in.  Browse, Add 
or Query?

Searchable 
or hidden?
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Common Problems

• Common issues often appear
• Practice helps identify solution
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Common Problems

• Trying to start application without starting http server
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Common Problems

• Solution:  Start http server (either way)
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Common Problems

• Trying to start application without starting websphere
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Common Problems

• Solution: start websphere (either way)
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Questions!



196

AMS ADVANTAGE ® 3
Application Development

Day 3 : Server Deployment and 
Customizations
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Objectives for the Day

• Review

• Common Errors

• Server Deployment

• Learn how custom code is used

• Become familiar with the Order of Operations

• Learn about Infrastructure Classes

• Learn several debugging techniques
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Today’s Agenda

Morning 
Review development process
Page Structure
Lunch break

Afternoon
Exercise
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Review Development Process

AMS ADVANTAGE ® 3 
Application Development
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Typical Development Path

� Reserve files in CM tool 
(Checkout/Lock)

� Create/Update business objects

� Build/rebuild java code

� Add custom code to generated 
java file

� Compile

� Deploy to VLS

� Deploy to database

�Create/update application pages

� Build/rebuild java and html

� Apply/reapply custom html if 
necessary

� Add/update custom java code if 
necessary

� Compile

� Deploy to the client

� Start Web server

� Start application server

� Test/Debug

� Check in updated files into CM tool
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Repository Objects

4 Primary types of objects in ADVANTAGE
� Data Objects 
� Query Objects
� Pages (Includes documents, reference pages, activity 

folders)
� ‘OTHER FILES’ Java Programs
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Advantage.xml
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Page xml
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Deployment Manager

Deployment manager 
has options for 

Database, VLS and 
Application 

deployment.

Open the 
Deployment 

Manager – one 
of two ways
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Deployment Review – 3 Types

3 Types of Deployment
• Database Deployment

– New Data Objects (tables)
– Changes to physical layout of existing Data Objects (e.g. adding

‘persistent’ fields, changing field lengths, field types.
– Generates SQL Scripts

• VLS Deployment
– New Data Objects or Query Objects
– Changes to existing Data Objects or Query Objects

• Client Deployment
– New pages
– Changes to existing pages.
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Rebuilding the Data/Query Object

First select the 
object and then 
choose ‘Rebuild 
Selected’ option 
from Build menu.

Message area
tells you 

when the action
is complete
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Deployment Manager



208

Directory Structure Recap

BaseImpl Files - \\AMSADV3\dev\advantage\Cache

- Impl Files
-XML Files
\\AMSADV3\dev\advantage\Source\VLS\DataObjects\
Financial\<Application>

Class Files \\AMSADV3\dev\advantage\Lib\VLS\advantage
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Assign Privileges to New Objects

Once a new 
Object is 
registered with the 
VLS, access rights 
must now be 
assigned.

Privileges can be assigned 
under 

Administration\Roles\Public

Business Objects Tab

Click “Grant All” for Read, 
Create, Update and Delete.  
Or select new object from 
the list and check rights 

manually.
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Creating a Page: Studio Wizard

New Page Wizard

1. Select the main data source and page type
2. Select the display style (archetype)
3. Select the page style (archetype)

Application Designer

New page appears
in Application Designer 

Right click, then 
“Add Page”
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ADVANTAGE Page Layout

Grid

Scalar

Page Actions

Tab 1

Expand/
Collapse All

Pick List

Page Title

Sortable Field

CVL

Note the 
different 
attribute 

archetypes.

Search Window
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Client Application Objects

Applications

Pages
Record Source

Pick

Transition* Clicking on the Plus sign 

opens an application
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Record Source Properties - Main
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Record Source Properties - Attributes
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Common Attribute Archetypes

PickChoice

DisplayOnlyText2

DisplayOnlyTextNoLabel

CheckBox

ComboBox

AMSDateChoiceCalendar

TextBoxMemo
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Record Source Properties – HTML Object
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- Allow Delete, Insert, Update fields correspond to 
those displayed on the page.
- Fetched Block Row Count is the number of records 
to fetched from the database, default is 16.
- Max Grid row count is the number of rows to display 
in the grid, default is 5
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Application File Structure

Application files are 
stored in the ClientApps 

folder.

For each page there is a 
html, xml and java file.

The page java file can 
contain any custom logic 

code for the page, as 
well as comments 

describing any HTML 
customizations on the 

HTML page.

\\AMSADV3\dev\advantage\Source\ClientApps\HTMLApps\<application>\
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Deployment to the Client

The Versata Deployment 
copies compiled classes  
and HTML files from the 
AMSADV3 directory to the 
AMSAPPS directory.
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Register a New Page in the Application

Login to the 
application as ‘sa’.  

The password is 
‘advantage’

Click on the ‘Edit 
Application 

Pages’ business 
function
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Register a New Page in the Application

Add a unique page code 
(only 8 characters) 

Choose a Category 
(functional area)

Choose the type of 
page (usually 

Reference Table)

Enter a Description 
for page

Enter the Client 
Application where 

your page exists (this 
must be exact!)

Now finally enter the 
name of your page 

(this must be exact!)

You could 
select an 
Order By 

clause here!

Select Mode that you 
want your page to 

open in.  Browse, Add 
or Query?

Searchable 
or hidden?
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Break
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Possible errors
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Possible errors
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Possible errors
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Possible Errors
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Vlsout.log
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Changes in 3.4

• Location of the vlsout.log has changed
– From C:\AMSAPPS\Versata55_50\Vls\bin
– To C:\AMSAPPS\Versata56_51\Vls\logs
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VLSConsole Trace
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VlsConsole Properties
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Deployment to Server
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Deployment process

• Once the code has been compiled on the development 
machine, it might need to be moved to the server

• If the code is only on the development machine, only 
that one developer can use it

• The application server does not have Versata
• Transfer the file to the specific environment where the 

code will be tested before moving into production
• Must be done manually
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Structure of the Server

• Solaris server
• /opt/AMSADV3/VLSEnv/dev

– VlsComponents
• Admin
• Classes

– Advantage_dev.ear
» Advantage.jar – vls class files
» Advantage.war – htm files
» Advantage_Web.jar – page class files

• Mirrors the AMSAPPS folder on the development 
machine
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Structure of the Server

• Several different ways to transfer the files
– Deploy entire advantage.jar to the server
– Run an update jar command on unix
– Change Websphere setting to allow for just deploying 

specific class files into the jar
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Structure of the Server

• Advantage.war – htm files
– Can deploy specific htm files that have changed

• Advantage_Web.jar – page class files
• Advantage.jar – vls class files

– Need to unjar the file first, then put in updated file, then jar 
it up again
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Code Customization
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Custom Code Methods

Versata provides a set of standard methods to 
allow custom functionality using java.  Some of 
these methods include: beforeInsert, 
beforeUpdate, afterInsert, afterUpdate, 
beforeCommit, beforeDelete…

Custom code for
data objects should
only be a added in 
the Impl.java file.
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Custom Code Methods

Within these Versata provided custom methods, user defined custom methods can be 
called.  This is where a large part of table and document functionality is enforced.

Below it shows a custom method updateUpdUnitPriceFl being called from afterInsert.

Before adding custom code it is important to understand the order of operations that 
are carried out in the business object.  This defines when the
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Method Common Uses

• beforeInsert/beforeUpdate
– Custom inference logic
– Error checking/Raising exceptions
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Method Common Uses

• afterInsert/afterUpdate
– Performs updates to attributes
– Perform updates to other objects
– Final error checks/raising exceptions



240

Developers Guide

Refer to the developers guide for details 
on coding standards. 
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Infrastructure Classes

AMS ADVANTAGE ® 3 
Application Development
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Infrastructure Classes

Infrastructure provides classes 
that are used to support 
developers.  These methods
can be called from custom 
code, conditional actions, and 
constraints.

\\AMSADV3\dev\advantage\Source\VLS\OtherFiles\Infrastructure

These files can be found in:
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AMSCommonConstants

\\AMSADV3\dev\advantage\Source\VLS\OtherFiles\Infrastructure\AMSCommonConstants.java

This class only contains 
constants defined for the system.  
These include Document 
Function codes, Document Phase 
codes, Document Status Codes, 
and many more.  It is 
recommended that the constants 
value are used in place of the 
integer values when coding.
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AMSStringUtil

\\AMSADV3\dev\advantage\Source\VLS\OtherFiles\Infrastructure\AMSStringUtil.java

Some methods include:

public static boolean strEqual( String fs1, String fs2 )
public static boolean strInsensitiveEqual( String fs1, String fs2 )
public static int strCompare( String fs1, String fs2 )
public static int strLen( String fs )
public static String strConcat( String fs1, String fs2 )

Helper class dealing with strings.  
Has methods available for 
comparisons, length, trims, 
concatenations, and many more.
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Debugging 

AMS ADVANTAGE ® 3 
Application Development
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Debugging

• Several common problems that appear
• Certain places give more information about errors

– vlsOut.log
– VLS Console
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vlsOut.log

\\AMSAPPS\VersataD\Vls\Bin
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Debugging

vlsOut.log also records any system 
println statements.  Putting these 
statements inside code is an easy 
way to debug.

someMethod()
{

String lsString1 = “Versata”;
System.err.println( “Value of lsString1 = “ + lsString1 );

}

�
��&

���"��#�
&
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AMS Debug

Infrastructure provides some 
debug capabilities by setting 
the AMS_Debug constant in 
AMSDataObject.java to true.

By turning AMS Debug on, it 
prints informational 
statements to the vlsOut.log.

Once this value is updated, 
AMSDataObject must be 
recompiled, deployed, and 
the server restarted.

\\AMSADV3\dev\advantage\Source\VLS\OtherFiles\Infrastructure\AMSDataObject.java
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VLS Console
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Expanded SQL Statements

The VLS Console can be used 
to view SQL statements being 
run against the database. It 
also logs errors and 
informational statements.  
These are stored by session.  
Error is usually in the last 
statement of VLS console.



251

Working Outside the Studio

AMS ADVANTAGE ® 3 
Application Development
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Compiling Java Files

To compile a java file 
outside the studio, add files 
to the _compil.mk file.  
Then run _compil.bat.  This 
will write output to _log.txt 
indicating errors or if it was 
successful.  When 
compiling Objects, be sure 
to include the Impl AND 
BaseImpl files.*�
#�+�

*�
��	�#�,
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Customizations

• Client site customizations
• Various needs
• Customizations not baselined
• Reapplied to new application version
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Customizations

• Important to keep copy of original file (PVCS, 
Development Spreadsheet)

• What files modified for specific customization
• Mark customizations for ease for future integration
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Development Tracking Spreadsheet
� Used to track all development activity (custom mod, 

on-site issue fix, patch)
� Very helpful when reapplying custom mods
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Development Tracking Spreadsheet
� Folder Name
� Tracking Number
� Type

� Custom Mod, On-Site Issue Fix, Patch
� Status

� Not Started, In Progress, Ready for SYSTEST Migration, In 
SYSTEST, Ready for PROD Migration, In PROD, Baselined

� Description
� Environment Dates

� Date mod deployed to the following environments: 
Development, SYSTEST, PROD

� Affected Files (Most Critical Entry)
� - List of all affected files including source files, rebuilt 

files, executable files (+ any db script included here)
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Original Files vs Custom Files
� Every mod has main folder

� 2 folders under main folder
� 1. Original Files

� Baseline file or latest version of modified 
file

� Copy file (“Check out”) from Build machine 
repository (or “CVS” in the future) to Local 
Machine (where development will be done)

� 2. Custom Files
� Modified files

� Folders Maintained on Build Machine 
(under <Site Name>  Custom folder)

Note: Folders should match up file for file, with the exception of “new files”.
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Commenting Code
� Certain module’s can be marked or commented, 

allowing developers to identify customization (helpful 
when reapplying  changes to new software release)

� What types of modules can not be marked? 
� *.xml
� *Base*.java (any generated java)
� Generated HTML

� What types of modules can be marked? 
� *Impl.java
� *.java (Other Files)
� Custom HTML
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Commenting Code - Examples

� Java 
� Add //comment or /**…*/ for comment blocks

� HTML
� Add <!–- comment �
� Important to note that when pages are rebuilt, all HTML 

customizations are lost. 
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Customizations

• Grid customization example
– Add fields to grid portion
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Customizations

• Original Grid

• Customized Grid
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Customizations

• Edit .htm file for the application page
• Find references to the Grid and make changes as 

necessary
• Mark customizations with tags
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Customizations
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3 Types of HTML Customizations
• CLIENT XML customization - HTML has been rebuilt and is 

now customized because of either a Data Object XML change (i.e. 
labels) or a page XML change (i.e. choosing which fields to display, 
archetypes, etc..). The HTML has been rebuilt to incorporate these 
changes.

• CLIENT HTML customization – HTML has been modified directly without 
changing the page XML. Not recommended because there usually is a 
way to do it in XML and then rebuild your page to incorporate the 
customization.

• BASELINE HTML customization - This is where CGI-AMS has had to 
make a customization to the HTML AFTER the page was rebuilt. You 
will usually find these marked with a tag to easily identify the
customization (i.e. action codes hyperlinks). Comparing the HTML after 
a Rebuild to the Baseline version is extremely complicated.  
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Customization Example

• Scenario: Upgrading from 3.2 to 3.3, and there have 
been customizations made to 3.2 (3.2.custom)
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Customization Example
1. Save off any of the 3.3 baseline affected files (page XML and HTML in this case) to some Original 

Files folder (e.g. Client Mods/ 3.3/Mod1/OriginalFiles)
2. You should also have a saved off copy of the 3.2 versions (both the original and custom 

versions).
3. Take the 3.3. page XML and apply changes that have been applied to the 3.2 custom page 

XML. You could do a compare between the 3.2 version Original vs Custom to identify exactly 
what has changed. If you compare the 3.3. baseline to the 3.2 custom then you may see some 
other changes that aren't related to the mod, this is why we want to create these Original and 
Custom folders for every release, and also keep track with the Development Tracking 
Spreadsheet to identify exactly what was changed.

4. Rebuild the 3.3 html 
5. You should know (from the documentation, or from having done this in the previous release) if 

there were any "BASELINE HTML" customizations that would need to be reapplied.
a. If there were NOT any "BASELINE HTML" or "CLIENT HTML" customizations - then after 

doing your rebuild you are done. No need to reapply any HTML customizations.
b. If there were "BASELINE HTML" customizations - then there are a couple extra steps. You 

still need to do your rebuild to incorporate the changes...but upon doing so you will have lost PE's 
Baseline custom HTML.

b.1 - Since you have the 3.3. original baseline saved off - you can do a Beyond Compare 
between the 2 files, if the change is obvious then you can just bring it over from the original to the 
latest one.
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Key Step to Customizations

• DOCUMENTATION!!!
• Make sure that everything is documented very precisely
• Recommend some sort of tracking procedure such as 

the Development Tracking Spreadsheet (each mod or 
patch has an entry in this spreadsheet with affected 
files, description of the change, dates, etc...) 
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Patch Files
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Questions!
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Error Messages 
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Constructing Error Messages

 Feature Syntax Notes R_MSG 

Command Structure 
% ... , ... 
% 

%c:T001,s:I,p:A
GENCY_CD% 

 

Message Code c:code  Yes 

Severity s:severity I, W, E, S Yes 

Override Level o:level 1..10 Yes 

Parameter via 
Attribute 

p:attribute p:AGENCY_CD 
No 

Parameter via 
Value 

v:value v:Dept Of Trans 
No 

Context (table) d:name d:GN_AGCY No 

Is
su

in
g 

M
es

sa
ge

s 

Context (attribute) a:name a:AGCY_CD No 

Percent Sign %% 

Left Arrow << 

Right Arrow >> 

Because %, <, > are reserved 
symbols, double them to 
indicate you want to actually 
use the reserved symbol in your 
message text. 

Business Content <text> <Agency> D
es

ig
ni

ng
 

M
es

sa
ge

s 

Placeholder %p  

 

Severity: 
I=Informational

W=Warning
E=Error

S=Severe

Override:
Bypassing certain 

edits based on 
security level

Value 
Parameter:
Allows generic 

error messages to 
be customized
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Issuing Error Message from Development Studio

v: passes the literal 
value of the 
parameter

Always begin and 
end with ‘%’. 

Always begin and 
end with ‘%’. 

‘c:’ is for the code that 
corresponds to a record on the 
R_MSG table (table that stores 
error messages). 

R_MSG is available in the 
application and must be updated 
with each new message.  The 
page code is ‘MSG’.
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Dissecting Error Message, R_MSG Data Entry

"A470","%p must be greater than or equal to zero.",2,"The indicated field must be greater than or equal to zero.",0,"1"

Value should be 
passed in. Long error 

message that will 
be displayed

Error Code Severity Level

Override Level

Short error 
message.
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Error Message
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Error Message
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Error Message
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Error Message
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Error Message
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Error Message
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ADVANTAGE Application Error Message

Severity Level

Short 
Message

Long 
Message

Passed Literal 
Value


